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(57) ABSTRACT

A vehicle driving system includes an engine, an electric
motor, a clutch, a torque converter, a transmission, a front
module, and a housing. The clutch is configured to selec-
tively connect or interrupt a power transmission path
between the engine and the electric motor. The front module
includes the clutch and the electric motor. The housing has
an accommodation space that accommodates the front mod-
ule and an accommodation space that accommodates the
torque converter. The housing is a single member. The
engine, the electric motor, the clutch, the torque converter
and the transmission are arranged in series with one another.
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VEHICLE DRIVING SYSTEM, AND
METHOD OF ASSEMBLING VEHICLE
DRIVING SYSTEM

INCORPORATION BY REFERENCE

The disclosure of Japanese Patent Application No. 2014-
052672 filed on Mar. 14, 2014 including the specification,
drawings and abstract is incorporated herein by reference in
its entirety.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The invention relates to a vehicle driving system.

2. Description of Related Art

Japanese Patent Application Publication No. 2013-
095390 (JP 2013-095390 A) describes a vehicle driving
system. The vehicle driving system includes an engine, an
electric motor, a clutch, a torque converter and a transmis-
sion in series with one another. The clutch selectively
connects or interrupts a power transmission path between
the engine and the electric motor. In a vehicle driving system
1 described in JP 2013-095390 A, a rotary electric machine
MG (electric motor) and a first clutch Cl are accommodated
in a first case portion 3a and constitute one module, and a
torque converter TC and a transmission mechanism TM are
accommodated in a second case portion 35 and constitute
another module. Mating faces of the first case portion 3¢ and
second case portion 36 have flanges that radially extend with
respect to a rotation axis, and the flanges are fastened by
bolts.

SUMMARY OF THE INVENTION

The vehicle driving system 1 described in JP 2013-
095390 A has the bolt-fastening flanges in the mating faces
of the first case portion 3a and second case portion 35, so a
case has such a shape that the case protrudes in the radial
direction with respect to the rotation axis. Thus, there is an
inconvenience that the radial size of the vehicle driving
system increases by the size of the flanges.

The invention provides a structure that is able to reduce
the radial size of a vehicle driving system, including an
engine, an electric motor, a clutch, a torque converter and a
transmission in series with one another, and a method of
assembling the vehicle driving system.

A first aspect of the invention provides a vehicle driving
system. The vehicle driving system includes an engine, an
electric motor, a clutch, a torque converter, a transmission,
and a housing. The clutch is configured to selectively
connect or interrupt a power transmission path between the
engine and the electric motor. The housing has an accom-
modation space that accommodates a front module and an
accommodation space that accommodates the torque con-
verter. The housing is a single member. The front module
includes the clutch and the electric motor. The engine, the
electric motor, the clutch, the torque converter and the
transmission are arranged in series with one another.

In the vehicle driving system may further includes a
partition wall. The partition wall may be provided between
the accommodation space that accommodates the front
module and the accommodation space that accommodates
the torque converter in the housing, the partition wall may
separate the accommodation spaces from each other, and the
partition wall may be separately provided from the housing.
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In the vehicle driving system, the electric motor may
include a rotor and a stator that are fastened to the partition
wall.

In the vehicle driving system, the partition wall may be
fastened to an inside of the housing by a bolt, and the bolt
may be fastened from a side on which the front module is
provided.

In the vehicle driving system, the partition wall may be
fastened to the housing by a first bolt, the stator may be
fastened to the partition wall by a second bolt, and the first
bolt and the second bolt may be fastened from the same side.

In the vehicle driving system, the partition wall may be
fastened to the housing by a first bolt, the stator may be
fastened to the partition wall by a second bolt, and the first
bolt and the second bolt may be provided at overlapped
positions in a circumferential direction.

In the vehicle driving system, the housing and the parti-
tion wall may be fastened by mating, and may be fastened
by a bolt.

In the vehicle driving system, a rotor of the electric motor
may be supported by the partition wall.

In the vehicle driving system, the partition wall may have
an oil passage that supplies oil to at least one of the clutch
or the electric motor. With the above configuration, the
partition wall has the oil passage, so it is not required to
provide an additional oil passage that supplies oil to the
clutch or the electric motor.

A second aspect of the invention provides a method of
assembling a vehicle driving system. The vehicle driving
system includes an engine, an electric motor, a clutch, a
torque converter, and a housing. The clutch is configured to
selectively connect or interrupt a power transmission path
between the engine and the electric motor. The method
includes: assembling the torque converter from one side of
the housing in an axial direction of the housing; in a state
where the torque converter has been assembled, inserting a
partition wall into the housing from the same side as
assembling of the torque converter, and fastening the parti-
tion wall to the housing; and inserting a front module,
including the clutch and the electric motor, from the same
side as assembling of the torque converter, and then assem-
bling the front module to the partition wall. In this way, the
partition wall is assembled after the torque converter has
been assembled to the housing, and then the front module is
further assembled from the same side, so assembling of the
vehicle driving system is easy.

BRIEF DESCRIPTION OF THE DRAWINGS

Features, advantages, and technical and industrial signifi-
cance of exemplary embodiments of the invention will be
described below with reference to the accompanying draw-
ings, in which like numerals denote like elements, and
wherein:

FIG. 1 is a skeletal view for illustrating the schematic
configuration of a vehicle driving system according to an
embodiment of the invention;

FIG. 2 is a cross-sectional view of the vehicle driving
system shown in FIG. 1;

FIG. 3 is a view that shows a different phase in a
circumferential direction from a fastening portion of a stator
and a second partition wall, indicated by an ellipse X
(alternate long and short dashed line) in FIG. 2, specifically
a fastening portion of a housing and the second partition
wall.

FIG. 4 is a view when FIG. 3 is viewed in an axial
direction;
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FIG. 5 is a flowchart that illustrates the process of
assembling the vehicle driving system shown in FIG. 1;

FIG. 6 is a view of a fastening portion of a first housing
and a second partition wall in a vehicle driving system
according to another embodiment of the invention when
viewed in an axial direction; and

FIG. 7 is a view of a fastening portion of a first housing
and a second partition wall in a vehicle driving system
according to further another embodiment of the invention
when viewed in an axial direction.

DETAILED DESCRIPTION OF EMBODIMENTS

Hereinafter, an embodiment of the invention will be
described in detail with reference to the accompanying
drawings. In the following embodiment, the drawings are
modified or simplified where appropriate, and the scale ratio,
shape, and the like, of each portion are not always drawn
accurately.

FIG. 1 is a skeletal view for illustrating the schematic
configuration of a vehicle driving system 10 according to the
present embodiment. The vehicle driving system 10 is a
hybrid driving system in which an engine 12, an electric
motor MG, a clutch K0, a torque converter 16 and an
automatic transmission 18 (transmission) are arranged in
series with one another with respect to a common rotation
axis. The clutch KO0 selectively connects or interrupts a
power transmission path between the engine 12 and the
electric motor MG. The electric motor MG the clutch KO0,
the torque converter 16 and the automatic transmission 18
are accommodated in a housing 20 that functions as a
non-rotating member.

An engine output shaft 22 of the engine 12 is connected
to the electric motor MG via the clutch K0 such that power
is transmittable. The electric motor MG is connected to a
pump impeller 16p of the torque converter 16. The torque
converter 16 is a fluid transmission device, and includes the
pump impeller 16p, a turbine runner 167 and a stator impeller
16s. The pump impeller 16p is connected to the electric
motor MG. The turbine runner 167 corresponds to an output-
side member of the torque converter 16. The stator impeller
16s is connected to the housing 20 via a one-way clutch
OWC. The housing 20 is the non-rotating member.

A lockup clutch L/U is provided between the electric
motor MG and the turbine runner 16¢ of the torque converter
16. The lockup clutch L/U is used to selectively connect the
electric motor MG to the turbine runner 167 or disconnect the
electric motor MG from the turbine runner 16z. When the
lockup clutch /U is completely engaged, the pump impeller
16p and turbine runner 167 of the torque converter 16 are
integrally rotated. An oil pump 28 is connected to the pump
impeller 16p.

The turbine runner 16¢ of the torque converter 16 is
connected to the automatic transmission 18 via a turbine
shaft 24. The automatic transmission 18 is, for example, a
planetary gear-type multi-speed transmission that functions
as a stepped automatic transmission. In the stepped auto-
matic transmission, a plurality of speed positions (gear
positions) are selectively established as a result of a shift by
changing the engaged/released states of any two of a plu-
rality of engagement devices, that is, for example, hydraulic
friction engagement devices, such as a clutch C and a brake
B, (that is, by engaging and releasing any two of the
hydraulic friction engagement devices). That is, the auto-
matic transmission 18 is a stepped transmission that carries
out a so-called clutch-to-clutch shift. The automatic trans-
mission 18 changes the speed of rotation of the turbine shaft
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24, and then outputs the rotation from the transmission
output shaft 26. In the automatic transmission 18, a prede-
termined gear position (speed position) is established in
accordance with driver’s accelerator operation, a vehicle
speed V, and the like, through engagement/release control
over the clutch C and the brake B. When the vehicle starts
moving, a starting clutch Cl for starting the vehicle is
engaged.

FIG. 2 is a cross-sectional view of the vehicle driving
system 10 shown in FIG. 1. In FIG. 2, the engine 12 is
omitted, and the automatic transmission 18 is partially
shown. The vehicle driving system 10 includes a damper
mechanism 30, the clutch KO0, the electric motor MG, the
torque converter 16, the oil pump 28 and the automatic
transmission 18. The torque converter 16 includes the
lockup clutch L/U. The damper mechanism 30, the clutch
KO, the electric motor MG, the torque converter 16, the oil
pump 28 and the automatic transmission 18 are arranged
inside the housing 20 sequentially from the engine side (the
left side in FIG. 2) toward the automatic transmission side
(the right side in FIG. 2). The damper mechanism 30 is
connected to the engine 12 such that power is transmittable.

The housing 20 is formed of a cylindrical first housing
20a and a cylindrical second housing 205, and is provided
as one unit by fastening the first housing 20« and the second
housing 205 to each other by bolts 32. The inside of the
housing 20 is partitioned by three partition walls, that is, a
disc-shaped first partition wall 34, a disc-shaped second
partition wall 36 and a disc-shaped third partition wall 38.
Thus, three spaces, that is, a first space 40, a second space
42 and a third space 46, are defined inside the housing 20.
Each of the first partition wall 34, the second partition wall
36 and the third partition wall 38 is separately provided from
the housing 20, and is fastened to the housing 20 by bolts.

The first space 40 is defined by partitioning the inside of
the first housing 20a with the use of the disc-shaped first
partition wall 34 and the disc-shaped second partition wall
36. The clutch K0 and the electric motor MG are accom-
modated in the first space 40. The clutch K0 and the electric
motor MG constitute a single front module 47. The second
partition wall 36 is a partition wall that separates the front
module 47 and the torque converter 16 from each other.

The clutch K0 is a hydraulic friction engagement device.
The clutch K0 includes an input rotating member 48, an
output rotating member 50, a friction engagement element
52, a piston 54, and a spring 56. The power of the engine 12
is transmitted to the input rotating member 48. The output
rotating member 50 is connected to a rotor shaft 49 of the
electric motor MG. The friction engagement element 52 is
interposed between the input rotating member 48 and the
output rotating member 50. The friction engagement ele-
ment 52 is used to selectively connect the input rotating
member 48 to the output rotating member 50 or disconnect
the input rotating member 48 from the output rotating
member 50. The piston 54 is used to press the friction
engagement element 52. The spring 56 constantly urges the
piston 54 toward a non-pressing side at which the friction
engagement element 52 is not pressed (the automatic trans-
mission side, and the right side in FIG. 2).

In a state where no hydraulic pressure is supplied to a
hydraulic chamber 58 defined adjacent to the back face of
the piston 54, the piston 54 is urged by the spring 56 toward
the non-pressing side of the friction engagement element 52.
Thus, the friction engagement element 52 is set to a released
state, and the input rotating member 48 and the output
rotating member 50 relatively rotate. That is, the clutch K0
is set to a released state. On the other hand, when hydraulic
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pressure is supplied to the hydraulic chamber 58, the piston
54 is moved toward a pressing side (the engine side, and the
left side in FIG. 2) against the urging force of the spring 56,
and presses the friction engagement element 52. At this time,
the friction engagement element 52 is engaged, and the input
rotating member 48 is connected to the output rotating
member 50. That is, the clutch K0 is connected.

The electric motor MG is a so-called motor generator
having the function of a motor that generates mechanical
driving force from electric energy and the function of a
generator that generates electric energy from mechanical
energy. The electric motor MG includes an annular stator 62
and a rotor 64. The stator 62 serves as a stator that is fastened
(fixed) to the second partition wall 36 by bolts 60 so as to be
non-rotatable. The rotor 64 serves as a rotor that is arranged
at a predetermined gap from the inner periphery of the stator
62. The stator 62 includes coil ends 66 at both sides in the
axial direction.

The inner peripheral portion of the rotor 64 is connected
to the rotor shaft 49, and the rotor 64 is integrally rotatable
with the rotor shaft 49. The rotor shaft 49 includes a
cylindrical first member 68 and an annular second member
70. The outer periphery of the first member 68 is connected
to the inner peripheral portion of the rotor 64, and has a
disc-shaped portion extending radially inward from the inner
periphery with respect to the rotation axis. The second
member 70 is welded to the inner peripheral end of the
disc-shaped portion provided in the first member 68. A
disc-shaped support member 72 is integrally coupled to the
inner peripheral end of the first member 68 at the engine side
(the left side in FIG. 2) in the axial direction.

A ball bearing 74 is arranged at the outer peripheral end
of the second member 70 at the automatic transmission side
(the right side in FIG. 2) in the axial direction. The second
member 70 is rotatably supported by the second partition
wall 36 via the ball bearing 74. A ball bearing 76 is arranged
between the inner peripheral portion of the support member
72 and the inner peripheral end of the first partition wall 34.
The support member 72 is rotatably supported by the first
partition wall 34 via the ball bearing 76. Thus, the rotor 64
and rotor shaft 49 of the electric motor MG are rotatably
supported by (fastened to) the second partition wall 36 via
the ball bearing 74, and is rotatably supported by (fastened
to) the first partition wall 34 via the ball bearing 76.

The second partition wall 36 has an oil passage 77 and an
oil passage 79. The oil passage 77 is used to supply oil
(hydraulic oil) to the hydraulic chamber 58 of the clutch KO0.
The oil passage 79 is used to supply oil (cooling oil) to the
coil ends 66 of the electric motor MG. In this way, because
the second partition wall 36 has the oil passages 77, 79, it is
not required to additionally provide an oil passage for
supplying oil to the clutch K0 or the electric motor MG.

The second space 42 is defined by partitioning the inside
of the first housing 20a with the use of the disc-shaped
second partition wall 36 and the disc-shaped third partition
wall 38. The torque converter 16 including the lockup clutch
L/U is accommodated in the second space 42.

The torque converter 16 includes a converter cover 78, the
pump impeller 16p, the turbine runner 16¢ and the stator
impeller 16s. Power is transmitted from the engine 12 or the
electric motor MG to the converter cover 78. The pump
impeller 16p is connected to the converter cover 78. The
turbine runner 167 is arranged opposite to the pump impeller
16p. The stator impeller 16s is connected to the third
partition wall 38 of the housing 20 via the one-way clutch
OWC.
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The end of the pump impeller 16p is connected to a power
transmission shaft 80. The power transmission shaft 80 has
a cylindrical shape. One end of the power transmission shaft
80 in the axial direction protrudes in the radial direction. The
outer peripheral end of the power transmission shaft 80 is
connected to the pump impeller 16p. The other end of the
power transmission shaft 80 in the axial direction is con-
nected to a drive gear 82 of the oil pump 28. Thus, when the
pump impeller 16p rotates, the oil pump 28 is driven. The oil
pump 28 is provided so as to be accommodated in the third
partition wall 38.

The lockup clutch L/U is provided between the converter
cover 78 and the turbine runner 16¢ in the axial direction.
The lockup clutch L/U is provided so as to be able to connect
the converter cover 78 (that is, the pump impeller 16p) to the
turbine runner 16¢ or disconnect the converter cover 78 from
the turbine runner 16¢. The lockup clutch L/U includes an
input rotating member 84, an output rotating member 88, a
friction engagement element 90, a piston 92, and a spring 94.
The input rotating member 84 integrally rotates with the
converter cover 78. The output rotating member 88 is
connected to the turbine shaft 24 via a damper mechanism
86. The friction engagement element 90 is interposed
between the input rotating member 84 and the output
rotating member 88. The piston 92 is used to press the
friction engagement element 90. The spring 94 urges the
piston 92 toward a side away from the friction engagement
element 90 (the engine side, and the left side in FIG. 2).

In a state where no hydraulic pressure is supplied to a
hydraulic chamber 96 defined adjacent to the back face of
the piston 92, the piston 92 is urged by the spring 94 away
from the friction engagement element 90. Thus, the friction
engagement element 90 is set to a released state, and the
input rotating member 84 and the output rotating member 88
relatively rotate. That is, the lockup clutch L/U is set to a
released state. On the other hand, when hydraulic pressure is
supplied to the hydraulic chamber 96, the piston 92 is moved
toward the friction engagement clement 90 against the
urging force of the spring 94, and presses the friction
engagement element 90. At this time, a torque according to
the hydraulic pressure of the hydraulic chamber 96 is
transmitted through the friction engagement element 90, and
the lockup clutch L/U is controlled between a slipped
engagement state and a completely engagement state.

The third space 46 is defined by partitioning the inside of
the second housing 205 with the use of the disc-shaped third
partition wall 38. The automatic transmission 18 is accom-
modated in the third space 46. The automatic transmission
18 is a stepped planetary gear-type transmission that
includes the plurality of clutch C and brake B, each of which
is a hydraulic friction engagement device. In the stepped
planetary gear transmission, the plurality of speed positions
are established by changing the released/engaged states of
these clutch C and brake B. Because the automatic trans-
mission 18 is a known technique, the description of the
specific structure of the automatic transmission 18 is omit-
ted.

In the thus configured vehicle driving system 10, the
housing (first housing 20a) inside which the front module 47
is accommodated and the housing (first housing 204) inside
which the torque converter 16 is accommodated are inte-
grally formed. This is allowed by separately providing the
second partition wall 36 from the first housing 20a. The
second partition wall 36 separates the first space 40 and the
second space 42 from each other. Thus, flanges that are
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required in order to fasten housings to each other by bolts are
not required, and the radial size of the vehicle driving system
10 is reduced.

Next, the mechanism of fastening the first housing 20a to
the second partition wall 36 will be described. FIG. 3 shows
a view at a different phase in the circumferential direction
from a fastening portion of the stator 62 and the second
partition wall 36, indicated by the ellipse A (alternate long
and short dashed line) in FIG. 2, specifically, a fastening
portion of the first housing 20a and the second partition wall
36. As shown in FIG. 3, a portion of the second partition wall
36 in the circumferential direction, which is fastened to the
first housing 20q, is thinner in the thickness in the axial
direction of the second partition wall 36 than a portion of the
second partition wall 36 in the circumferential direction,
which is fastened to the stator 62. In a state where the second
partition wall 36 is in contact with a mating face 98 provided
in the first housing 20a, a bolt 100 that fastens the second
partition wall 36 to the first housing 204 is fastened from the
front module 47 side, and the second partition wall 36 is
integrally fixed to the first housing 20a. The fastening
portion of the second partition wall 36 by the bolt 100 is
provided at multiple locations in the circumferential direc-
tion.

FIG. 4 is a view when FIG. 3 is viewed in the axial
direction. As shown in FIG. 4, each of the portions of the
second partition wall 36, to which the bolts 100 are fastened,
has a recess 102, and is thin in the axial direction. The depth
of each recess 102 is larger than the height of the hexagon
head of each bolt 100. This prevents interference of the
stator 62 of the electric motor MG with the hexagon heads
of the bolts 100 at the time of fastening the stator 62 to the
second partition wall 36. The bolt 60 and the bolt 100 are
fastened from the same side in the axial direction, and are
alternately arranged at overlapped positions in the circum-
ferential direction. Each bolt 60 corresponds to a second bolt
for fastening a stator of the invention to a partition wall.
Each bolt 100 corresponds to a first bolt for fastening the
partition wall of the invention to a housing.

Next, assembling of the vehicle driving system 10 will be
described. FIG. 5 is a flowchart that illustrates the process of
assembling the vehicle driving system 10. In assembling,
components are sequentially assembled from one side in the
axial direction (the automatic transmission 18 side). Initially,
in step S1, the automatic transmission 18 is assembled to the
second housing 2054. In step S2, in a state where the
automatic transmission 18 has been assembled to the second
housing 205, the third partition wall 38 is fastened to the
second housing 205 by bolts 104. In step S3, the first
housing 20aq is fastened to the second housing 205 by the
bolts 32. In step S4, the torque converter 16 is inserted into
the first housing 20a from the engine side in the axial
direction, and is assembled to the inside of the first housing
20aq.

In step S5, the second partition wall 36 is assembled to the
first housing 20a. Specifically, in a state where the torque
converter 16 has been assembled to the first housing 20q, the
second partition wall 36 is inserted from the same side as
assembling of the torque converter 14, and the second
partition wall 36 is fastened (fixed) to the first housing 20a
by the bolts 100. In step S6, the front module 47 formed of
the electric motor MG, the clutch K0, and the like, is inserted
into the first housing 20a from the same side as assembling
of the torque converter 14, and is then assembled to the
second partition wall 36. In step S7, the first partition wall
34 is assembled to the first housing 20a. In this way,
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components are sequentially assembled from one side in the
axial direction, with the result that assembling of the vehicle
driving system 10 is easy.

As described above, according to the present embodi-
ment, a portion of the first housing 20a, which accommo-
dates the front module 47, and a portion of the first housing
20a, which accommodates the torque converter 16, are
integrally formed. Therefore, flanges that protrude from the
housing in the radial direction with respect to the rotation
axis are not required although the flanges are required when
a housing that accommodates the front module 47 and a
housing that accommodates the torque converter 16 are
separately provided from each other. Thus, the flanges do not
need to be provided, so the radial size of the vehicle driving
system 10 is reduced.

According to the present embodiment, the rotor 64 and
stator 62 of the electric motor MG are fastened to the same
second partition wall 36, so the gap between the rotor 64 and
the stator 62 is not influenced by an assembling deviation,
with the result that it is possible to reduce the gap.

According to the present embodiment, it is possible to
assemble the torque converter 16 after the housing 20 has
been assembled, so assembling of the vehicle driving system
10 is easy. According to the present embodiment, the rotor
64 and stator 62 of the electric motor MG are fastened by the
same members, so the gap between the rotor 64 and the
stator 62 is not influenced by an assembling deviation, with
the result that it is possible to reduce the gap. According to
the present embodiment, it is possible to assemble the
housing 20, the torque converter 16 and the partition wall in
the stated sequence, so assembling of the vehicle driving
system 10 is easy.

According to the present embodiment, in assembling the
vehicle driving system 10, the bolts 60, 100 are allowed to
be fastened from the same side, so assembling of the vehicle
driving system 10 is easy.

According to the present embodiment, because the bolts
60 and the bolts 100 are provided at the overlapped positions
in the circumferential direction, the radial size of the vehicle
driving system 10 is reduced as compared to the case where
the bolts 60 and the bolts 100 are arranged at different
positions in the radial direction.

According to the present embodiment, the rotor 64 is
rotatably supported by the second partition wall 36, so it is
not required to additionally provide a support member for
the rotor 64. That is, partition wall 36 also functions as a
support member for the rotor 64, so the partition 36 wall is
effectively utilized.

According to the present embodiment, the second parti-
tion wall 36 has the oil passage 77 for supplying hydraulic
oil to the clutch K0, and the second partition wall 36 has the
oil passage 79 for supplying cooling oil to the coil ends 66
of the electric motor MG, so it is not required to additionally
provide these oil passages.

According to the present embodiment, because compo-
nents are sequentially assembled from one side of the first
housing 20« in the axial direction, assembling of the vehicle
driving system 10 is easy.

Next, another embodiment of the invention will be
described. In the following description, like reference
numerals denote portions common to the above-described
embodiment, and the description thereof is omitted.

FIG. 6 is a view of a fastening portion of a first housing
120 and a second partition wall 122 in a vehicle driving
system 110 according to another embodiment of the inven-
tion when viewed in an axial direction, and corresponds to
FIG. 4 in the above-described embodiment. In FIG. 6,
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fastening bolts are omitted and only bolt holes are shown;
however, actually, the first housing 120 is fastened to the
second partition wall 122 by bolts (not shown).

As shown in FIG. 6, a plurality of spline fitting teeth 124
(internal teeth) are provided on the inner periphery of the
first housing 120 in the circumferential direction. A plurality
of'spline fitting teeth 126 (external teeth) are provided on the
outer periphery of the second partition wall 122 in the
circumferential direction. The spline fitting teeth 126 are
fitted to the fitting teeth 124 of the first housing 120. The
fitting teeth 124 of the first housing 120 and the fitting teeth
126 of the second partition wall 122 are fitted to each other
s0 as to be relatively non-rotatable.

Each of the fitting teeth 124 of the first housing 120 has
a bolt hole 128 for fastening (fixing) the stator 62 of the
electric motor MG to the first housing 120 by a bolt (not
shown). Each of the fitting teeth 126 of the second partition
wall 122 has a bolt hole 130 for fastening (fixing) the second
partition wall 122 to the first housing 120 by a bolt (not
shown). The bolt hole 128 and the bolt hole 130 are
alternately provided at the overlapped positions in the cir-
cumferential direction. That is, the bolt that fastens the
second partition wall 122 to the first housing 120 and the
bolt that fastens the stator 62 to the first housing 120 are
alternately provided at the overlapped positions in the cir-
cumferential direction.

In this way, the first housing 120 and the second partition
wall 122 are fitted to each other by the fitting teeth, and each
of'the fitting teeth has the bolt hole 128 or the bolt hole 130.
Thus, the bolts for fastening the second partition wall 122
and the bolts for fastening the stator 62 are allowed to be
arranged at the overlapped positions in the circumferential
direction (the same position in the radial direction). As a
result, because the fastening portions of the second partition
wall 122 and the fastening portions of the stator 62 are set
at the same position in the radial direction, the radial size of
the vehicle driving system 110 is reduced.

As described above, according to the present embodiment
as well, a substantially similar advantageous effect to that of
the above-described embodiment is obtained. In the present
embodiment, because the bolts for fastening the second
partition wall 122 and the bolts for fastening the stator 62 are
arranged at overlapped positions in the circumferential
direction, the radial size of the vehicle driving system 110 is
reduced.

FIG. 7 is a view of a fastening portion of a first housing
142 and a second partition wall 148 in a vehicle driving
system 140 according to further another embodiment of the
invention when viewed in an axial direction, and corre-
sponds to FIG. 4 and FIG. 6 in the above-described embodi-
ments. When the vehicle driving system 140 shown in FIG.
7 is compared with the vehicle driving system 110 shown in
FIG. 6, the vehicle driving system 140 differs from the
vehicle driving system 110 in that fitting teeth 146 (internal
teeth) provided in the first housing 142 and fitting teeth 150
(external teeth) provided in the second partition wall 148 are
fastened to each other by mating. As in the case of the
above-described vehicle driving system 10, the second par-
tition wall 148 and the stator 62 are further fastened by bolts
(not shown). Thus, the second partition wall 148 is further
firmly fastened to the first housing 142. The remaining
configuration is the same as that of the above-described
embodiment, so a similar advantageous effect to that of the
above-described embodiment is obtained.

The embodiments of the invention are described in detail
with reference to the drawings; however, the invention is
also applicable to other embodiments.
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For example, in the above-described embodiment, each
fastening portion of the second partition wall 36 for the bolt
100 is thin in the axial direction; instead, each fastening
portion of the second partition wall 36 for the bolt 100 may
have the same thickness as each fastening portion of the
stator 62. In this case, not only the second partition wall 36
but also the stator 62 is assembled to the first housing 20a
by the bolts 100.

The above-described embodiments are only illustrative,
and the invention may be implemented in modes including
various modifications or improvements on the basis of the
knowledge of persons skilled in the art.

What is claimed is:

1. A vehicle driving system comprising:

an engine;

an electric motor;

a clutch configured to selectively connect or interrupt a
power transmission path between the engine and the
electric motor;

a torque converter,

a transmission;

a housing having an accommodation space that accom-
modates a front module and an accommodation space
that accommodates the torque converter, the housing
being a single member, the front module including the
clutch and the electric motor;

a partition wall separately provided from the housing, the
partition wall provided between the accommodation
space that accommodates the front module and the
accommodation space that accommodates the torque
converter in the housing, the partition wall separates
the accommodation space that accommodates the front
module and the accommodation space that accommo-
dates the torque converter in the housing, and

the engine, the electric motor, the clutch, the torque
converter and the transmission being arranged in series
with one another.

2. The vehicle driving system according to claim 1,
wherein the electric motor includes a rotor and a stator that
are fastened to the partition wall.

3. The vehicle driving system according to claim 2,
wherein

the partition wall is fastened to an inside of the housing by
a bolt, and

the bolt is fastened from a side on which the front module
is provided.

4. The vehicle driving system according to claim 2,

wherein

the partition wall is fastened to the housing by a first bolt,

the stator is fastened to the partition wall by a second bolt,
and

the first bolt and the second bolt are fastened from the
same side.

5. The vehicle driving system according to claim 2,

wherein

the partition wall is fastened to the housing by a first bolt,

the stator is fastened to the partition wall by a second bolt,
and

the first bolt and the second bolt are provided at over-
lapped positions in a circumferential direction.

6. The vehicle driving system according to claim 2,
wherein the housing and the partition wall are fastened by
mating, and are fastened by a bolt.

7. The vehicle driving system according to claim 1,
wherein a rotor of the electric motor is supported by the
partition wall.
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8. The vehicle driving system according to claim 1,
wherein the partition wall has an oil passage that supplies oil
to at least one of the clutch or the electric motor.

9. A method of assembling a vehicle driving system, the
vehicle driving system including an engine, an electric
motor, a clutch, a torque converter, and a housing, the clutch
being configured to selectively connect or interrupt a power
transmission path between the engine and the electric motor,
the method comprising:

assembling the torque converter from one side of the

housing in an axial direction of the housing;
in a state where the torque converter has been assembled,
inserting a partition wall into the housing from the
same side as assembling of the torque converter, and
then fastening the partition wall to the housing; and

inserting a front module, including the clutch and the
electric motor, from the same side as assembling of the
torque converter, and then assembling the front module
to the partition wall.

#* #* #* #* #*
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